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(54) TORQUE CONVERTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a torque converter 
capable of improving the capacity coefficient in a high speed 
ratio area. 

SOLUTION: A stator blade 15 of a stator 13 is provided with an 
inlet section 15a serving as an inlet of the fluid flowing in from a 
turbine 12 t an outlet section 15b serving as an outlet of the 
fluid flowing in from the turbine 12, a pressure face 15c facing 
the turbine 12 side between the inlet section 15a and the outlet 
section 15b, and a suction face 15d facing a pump 11 side 
between the inlet section 15a and the outlet section 15b. A 
camber line 16 connecting the centers of the pressure face 15c f 5 ^ 
to the suction face 15d from the inlet section 15a to the outlet 
section 15b is bent to the section face 15d side near the outlet 
section 15b side. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The torque converter which is equipped with the following and characterized by being formed so 
that the camber line which continues and connects the pars intermedia of the aforementioned pressure side 
and the aforementioned suction side to the aforementioned outlet section from the aforementioned entrance 
section may bend to the aforementioned suction side side by the aforementioned outlet section close- 
attendants side. It is the entrance section which is the entrance of the fluid which is a torque converter 
equipped with the stator which has the pump which has a pump blade, the turbine which has a turbine blade, 
and a stator blade, and the aforementioned stator blade faces the aforementioned turbine and flows in from 
the aforementioned turbine. The outlet section which is the outlet side of the fluid which faced the 
aforementioned pump and flowed in from the aforementioned turbine The pressure side formed in a turbine 
side by facing between the aforementioned entrance section and the aforementioned outlet section The 
suction side formed in the aforementioned pump side by facing between the aforementioned entrance 
section and the outlet section 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to the configuration of the 
stator blade for changing especially the capacity coefficient of a torque converter about the torque converter 
used into drive-system trains, such as an automatic transmission. 
[0002] 

[Description of the Prior Art] As conventional technology, it is Society of Automotive Engineers of Japan. 
Before [ an academic lecture meeting ] ** collection 921 To 78 pages from 75 pages of 1992-5 By 
improving the configuration of a stator blade so that ablation of the fluid on the tooth back of a stator blade 
(suction side) may be suppressed and reaction may be reduced The technology in which the ratio (a velocity 
ratio is called hereafter) of the rotational frequency of a turbine to the rotational frequency of a pump raises 
the capacity coefficient in the medium-speed ratio region of about 0.3-0.6 and the high-speed ratio region of 
about 0.6 to 0.9 range is indicated maintaining a torque ratio and efficiency. 
[0003] 

[Problem(s) to be Solved by the Invention] However, since the configuration of the whole stator blade is 
uniquely decided by this design technique about the design technique of the stator blade configuration for 
suppressing ablation of a stator blade tooth back, the above-mentioned conventional technology cannot 
desire to improve the capacity coefficient in a high-speed ratio region more than it. 

[0004] Then, this invention makes it a technical technical problem to offer the torque converter which can 
be further improved in the capacity coefficient in a high-speed ratio region that the above-mentioned trouble 
should be solved. 
[0005] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem invention of a 
claim 1 It is a torque converter equipped with the stator which has the pump which has a pump blade, the 
turbine which has a turbine blade, and a stator blade, a stator blade The entrance section which is the 
entrance of the fluid which faces a turbine and flows in from a turbine, and the outlet section which is the 
outlet side of the fluid which faced the pump and flowed in from the turbine, The pressure side formed in a 
turbine side by facing between the entrance section and the outlet section, It has the suction side formed in a 
pump side by facing between the entrance section and the outlet section, and the camber line which 
continues and connects the pars intermedia of a pressure side and a suction side to the outlet section from 
the entrance section was formed so that it might bend to a suction side side by the outlet section close- 
attendants side. 

[0006] It became possible to raise only the capacity coefficient in a high-speed ratio region, without having 
expanded the passage cross section near [ in a high-speed ratio region ] the outlet section, and changing a 
torque ratio and efficiency, since according to the claim 1 the stator blade was formed so that the camber 
line near the outlet section might bend to a suction side side. Thereby, a vehicles power performance and a 
mpg performance improve. In addition, its ablation in the entrance section is large, and since the real 
passage cross section in a low speed ratio region is determined by the entrance section, change of 
performances, such as a capacity coefficient in a low speed ratio region, is small [ the cross section ]. 
[0007] Here, generally a camber line is in the state where it has bent with [ that the configuration of a stator 
blade is designed so that it may become a smooth curve instead of a straight line, and a camber line bends in 
this invention ] the angle to the smooth curve. 
[0008] 



[The gestalt of operation] Hereafter, one gestalt of operation of this invention is explained with reference to 
a drawing. Drawing 1 is main drawing of longitudinal section of the torque converter in the gestalt of this 
operation. 

[0009] Composition is explained. The pump 1 1 which drawing 1 is the torque converter 10 used for 
automobiles with an automatic transmission (not shown), is equipped with two or more pump blade 11a, and 
is connected with the output shaft of an engine (not shown), The turbine 1 2 which counters a pump 1 1 , is 
arranged, is equipped with two or more turbine-blade 1 2a, and is connected with the input shaft of an 
automatic transmission, It is arranged between a pump 1 1 and a turbine 12, and pump 1 1 sides are consisted 
of by the stator 13 equipped with two or more stator blades 15 for rectifying flowing fluid to a turbine 12 
side, and the lock-up clutch 14 grade. As the fluid which flows toward a turbine 12 from a pump 1 1 is 
shown in the direction of an arrow of drawing 1 , it flows into a stator 13. 

[0010] Drawing 2 is the front view which looked at the stator 13 of the gestalt of this operation from the 
turbine 12 side. The inner circumference section of a stator 13 is connected with the stator shaft through the 
one-way clutch, and it is constituted so that it can rotate only to the same hand of cut as a pump 1 1 and a 
turbine 12. 

[001 1] Drawing 3 is the A- A cross section of drawing 2 of the optimal stator blade 15 in a high-speed ratio. 
Entrance section 15a to the stator blade 15 of the hydrostatic pressure which the stator blade 15 faces a 
pump 1 1 side, and flows in from a pump 1 1 side which is an entrance, Outlet section 15b which is the outlet 
of the fluid which faced the turbine and flowed in from the pump, Pressure side 1 5c which receives the 
hydrostatic pressure from a pump 1 1 side to a turbine 12 side, It has 15d of suction sides formed in the field 
of pressure side 15c and an opposite side. It is formed so that the camber line 16 shown by the dotted line 
which continues and connects pressure side 15c and 15d [ of suction sides ] pars intermedia to outlet section 
15b from entrance section 15a may bend to 15d side of suction sides by the outlet section 15b close- 
attendants side. In addition, the dotted line shown near outlet section 15b of drawing 3 shows the stator 
blade of a general configuration used conventionally, in order to clarify the feature of the stator blade 15 of 
the gestalt of this operation. 

[0012] With the form of this operation, the one-way clutch is arranged between covering of a torque 
converter 10, and the stator 13. Although a velocity ratio flows back a fluid in the direction in which 
pressure side 15c of the stator blade 15 receives the pressure of a fluid between a low speed ratio region 
(less than [ 0 or more ] 0.3) and a medium-speed ratio region (less than [ 0.3 or more ] 0.6) If it becomes 
larger than a distributor-shaft-coupling field (0.9) after a velocity ratio becomes a high-speed ratio region 
(0.6 or more) The direction of the fluid which flows back to a turbine 12 side changes from a pump 1 1 side, 
and it comes to receive the pressure of the fluid which flows back from a pump 1 1 side to a turbine 12 side 
by 15d side of suction sides of the stator blade 15. Therefore, in the distributor-shaft-coupling field where a 
velocity ratio is larger than 0.9, a capacity coefficient cannot be adjusted but, in 15d of suction sides, a stator 
13 rotates in response to the pressure of a fluid by the one-way clutch. A fluid flows back toward a turbine 
12 side from a pump 1 1 side, without the fluid with which a velocity ratio flows back the inside of a torque 
converter 10 in 0.9 or more fields almost being influenced by the configuration of the stator blade 15 
because a stator 13 rotates. In the field where a velocity ratio is smaller than 0.9, it did not rotate but the 
stator 13 has regulated the flow of the fluid from a turbine 12 to a pump 1 1 . 

[0013] That is, a stator 13 is not rotated by the one-way clutch in a low speed ratio region and a medium- 
speed ratio region, but if it becomes the high-speed ratio region where a torque converter 10 will be in a 
distributor-shaft-coupling state, it is constituted so that a stator 13 may rotate. 

[0014] Next, the velocity ratio of a turbine 12 and a pump 1 1 explains the operation of the torque converter 
10 in a high-speed ratio region (less than [ 0.6 or more ] 0.9). 

[0015] In a high-speed ratio region, the direction of the fluid which flows back from a turbine 12 side to a 
pump 1 1 side is the direction of an arrow of drawing 3 . It is usually the **** acceleration nature of 
vehicles, and a field with an eye on the silence at the time of a run (reduction of an engine speed) etc., the 
passage cross section in near outlet section 15b is expanded by having formed the stator blade 15 so that the 
camber line near the outlet section 15b may bend to 15d side of suction sides, and only the capacity 
coefficient of a high-speed ratio field in a high-speed ratio region improves, without changing a torque ratio 
and efficiency. Thereby, a vehicles power performance and mpg performances, such as **** acceleration 
nature and silence, improve. 

[0016] The performance comparison-line view which compared the capacity coefficient c of the stator blade 



1 5 shown in drawing 3 and the conventional stator blade (thing of the type with which a camber line does 
not bend), torque-ratio t, and Efficiency n is shown in drawing 4 . In drawing 4 , the performance of the 
stator blade 15 is a solid line, and the dotted line shows the conventional stator blade. Although there is no 
remarkable difference in torque-ratio t and Efficiency n so that drawing 4 may show, it turns out that the 
capacity coefficient [ in / the high-speed ratio region of 0.6-0.9 / in a velocity ratio ] c is improving sharply 
to the conventional stator blade. This is because the passage cross section to which a fluid flows near the 
outlet section 15b increased. 

[0017] In addition, the real passage cross section in a low speed ratio region has the large influence of 
exfoliation by entrance section 15a, and the capacity coefficient in a low speed ratio region, a torque ratio, 
and efficiency are determined by the configuration of entrance section 15a. Therefore, the capacity 
coefficient [ in / a low speed ratio region / only by configuration change ], the torque ratio, and efficiency of 
the stator blade 15 near / as shown in this invention / the outlet section 15b have a small change. 
[0018] As mentioned above, although the form of operation of this invention was explained, as long as the 
intention limited to the form of the operation which mentioned this invention above is the stator blade of a 
form which there is not and met the main point of this invention, it may be what form. 
[0019] 

[Effect of the Invention] According to this invention, it became possible to raise only the capacity 
coefficient in a high-speed ratio region, without having expanded the passage cross section near [ in a high- 
speed ratio region ] the outlet section by having formed the stator blade so that the camber line near the 
outlet section might bend to a suction side side, and changing a torque ratio and efficiency. Therefore, a 
vehicles power performance and a mpg performance improve. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the cross section of the torque converter in the gestalt of this operation. 
[Drawing 2] It is the plan of the stator in the gestalt of this operation. 

[Drawing 3] It is the A-A cross section of drawing 2 of the optimal stator blade for a high-speed ratio 
region. 

[Drawing 4] It is the performance comparison-line view of the stator blade of drawing 3 . 
[Description of Notations] 

10 ... Torque converter 

1 1 ... Pump 

1 la ... Pump blade 

12 ... Turbine 

12a ... Turbine blade 

13 ... Stator 

14 ... Lock-up clutch 

15 ... Stator blade 

15a ... Entrance section 
15b ... Outlet section 
15c ... Pressure side 
15d ... Suction side 

16 ... Camber line 
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